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(57) [Bill] 

WFft^ai BttS 3 7 ©±1:111611 3 8 
U fO±l:7-f h#*y7M3 9S#ri6Lfc«. mm 
tt«tt*m.fc»)J*a>'-l*JI4 0£»j«U £©v— h* 

ftlftfcTaBttWMM i**RWfc#jfcu 3 sice: 

W3<;p*tta^*ufctt*TXJ*"r-5««iiaiii4 4 

fc»J*T*. Jfiftfl4 8T$»anfcJB2HB©*Ka 

-f;U4 7£#jfcL&«. 3-^4 9S. -£©5fc«® 




3S3?3< 37 32 3* 383S 40 35 36 39 
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[4#WW#©S5B] 

'>&< <hfc]fflKX7^7'J >>fW\Zi5^Tmi&&m<D 
iWEBSfi 1 t if Etf-^tP 7 743 J: 3 - ? <h ©m 

tzm&mn.^y k. 

m*912] iMB*mttBtt*m&, gutters 

<h 1 *> £ft*HB&ftft ©ft UBttHHTSMfc L fc. C <h £ 
#®<!:1-S»*a 1 fcEttDSWHB&^y K. 

[»*S3] ttE*«1H8tttffi&. NiFe, FeN , Fe 
-Co-ZrCD7 ,; E;i'7rX«tDl«*»a»6aiRb&«e«» 
£ Ufc^tS«f«trs»*«2 fcE*©SWB8^y 
h*. 

M&84] WE#-;i^y^fl!Wtt»»«ft» NiF 

e. FeN , Fe-Co-Zr©7 ; &;P7rXj;Of!fe^»^6.S^ 

ufc ^ t ^mtrsw^js i ~4 ©<swuwce*©» 

#H 1 ~ 5 ©ffln*»K:E*©«IIB»'\ v H. 
[»jW17] gftE£fr£BttJI£©N£. v-;i/KJf 

Ett LT«£S!£ Lfc £ i 1 ~ 6 © 



£©&tti©sffl©, afc»K3-f^t»drr'<#«» 

tt£ttttJB©OT&#©$9££tfflftEt&M©£iii& 

;®y-KI5:-JOtIi:L T&tt#$ OHM * y * 

**UTWE«»Ji©±*n*R3-f^*»i«"r5ia 

!9E»R3^ji'*ie»»(i-r5iBfi«s»rirr<&xe 

±fc. ME#-;i'5 i y^tairrsttt)icx7^7u 
> ifm t \asiM«t;msm.&m t s&r s «t 5 k 3 

c«l*a 9 ] ME»R3>r ;w«iifiR^«-r%ififtii© 

5fc«f*ufc«. *iB3^;w©±#K:a&fc2jiB©s» 

in< httBrn- z> z. t & &m tt zmxm 8 iceSc© 

[R&810] UE^-^y^^tffllRn-f^S 
HWSU&tfc ^VX^ibT*-©^©^ 
-HJ«SJ:tf5-r M s +y7JiSxy?>yK:J:D|&* 
UTWE«ttJi©«lii*«a**, KJE#-;^y^ 

©-g)5^taoTX-y5 1 >^LT h U A«jg^^TS 

£i£»»£T*»*E8 £fctt9©fim*»K:E«©» 
Ra»^yH©«Jfc&tt. 
[M*B11] BSE^-^yySrTX^iLTX^ 

^*TSIg^, U7^^^^^>x^^>^t«t0 
fT^3-t<&!|#mi:-ri)i9*ai 0 CE«©*KSBfflt'N 

[n#«12] *9E'J7^x^^*>Xy5 1 >y 
&®WLt?zm*T% 1 1 tE«©»W8»^y H©«jfi 

[19*^13] »E#-;i^y^*«fcr«awisvx 

fiLT> «fE» 1 ©«ttH©*®*-t©WS©-»» 



1-312303 
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[m#m l 4 ] WfBS#:(D±(; is—)), \idf * y z?m\z 
<fcoT«R3nfca«JStt*^*»JfclxfcR» :©•>- 
;l/ H * * y ^« ©± KffilBBtt Jl S-J^fig b TH^SISiBi 

[»9i©IMIII&R9H 
CO 0 0 l] 

[£0J©Jg-f 3 &!&#»] *»WHt, ##&*ffl©Ii§# 
SHMWHJ'sy FS£t«J5'\y Kt-t©Hjfi*«fcH 
-f£*>©T% tt£ft«&&ffl©8«&*R8£'\y H 

£J:E«-©»ift#ttfcHTS *>©!?»*. 
[0 0 0 2] 

[«£*©&*&] at*. A-Hx-fx^sBoisfiftafft 

t, mz&fr&mt'tzmmmommM^y Ft. 
R*fflUfca«£*a^ffitf^*s!©»R*«'\y k 

«#±KSWLfc«|jS*«rr*'b©*H|«Sti, 

«fflflssnTi>ft. HiMfcOfflfflajiussa^PtuT 

tt.- aft©ft#ttBftffift(AMR : Anisotropic Magneto 
8esistiTe)»*ftfflJr>fct>©*ta*-«K«fflanT* 

ta (GMR : Giant Magneto Resist ive)^*Srffl^fct>©t> 

y h * fctt«*»cMRs±^ z. t ic-r*. 

[0 0 0 3] AMR***«yrr*£&fcJ:0, 

t7>A>f2 ©Be»««**s-r*ct39tT?*, 

«S±tf*:: £©J:5K:iBBR*«*tt< 
TiCtCA^T, 1 OGAW U2Ch®*gF*©A- F 
^^««©J)^!8*5Ilit*oT*T^*. ^©J;? 

tm%mm%.m=f-&*)f3.z>n±^y F©ttRs»jrr 

SRHO-ofcbT. SBft&ttB£*?©ffi3 (MR Heig 
ht : MRA-f h) fl***. IOMR/W Mi* .SIffijtfX 

7 U >^B^ 6«r? fcE8fC$. 0 . WNBA'S y F ©© 
i8jIgfc*V>Ttt» X7^7'J>^E5W0UT^T 
*K©W«**ftWr*J:tfc«t-3TBfa©MRyw F 

[0 0 0 4] F©tt*l|Sl±fc#oT, IB 

Il©fc»K:tt, X7^7'J>^ffilC*3tt^ 
7< h^lryy (write gap) ©*l£gc5 £ uyfs^^rf 



[0 0 0 5] «&&*;n WNBA's y F©ttR£*j&r 
*BB©-o£UT. x □— h/W F (Throat Height 
: TH) ^©XP-h/WHTHH 17^ 

x7^7U >^a«©xy 5>*T©«*a#©ra*Ta 
d, jMtaa^y K©«iM*tt*fli±-r*&«&fc:, £© 

n-h/W hTH©tt/Mbfegfc. X7^7U>^®^ 

6©WMTfftjtsns. i/ft^T. »*a*ffl©» 
iwaft^y \* tzmmLtzmGmmmmfs.'sy F©tt« 

yHt. R^9ffl©BAlSi^X£WR«&'\yF& 

[0 0 0 6] 0 1 ~ 1 1 tc, ft*©ffqWftffKBA'\ 
y F©JBifie«SiaJllk:*U &Bfc*ir»TAtt»R 

mn^y f£#©«b5b. B\mm®tt<DWim®-?& 
*. *fcHi 2~i 4tt*n-6n, %j$ufctt*©*K 

BA'sy F±#©WiHB. «Sffi^©»riiiB«J:^9R 
BA'Sy F£#©¥fflBT*.5. 
A^y Ftt, K*$!©*&ffl WNBA's y FfcAtfRJR 
ffl©MRff£*^S»ILfc«&ffl©t>©T**..' 
[0 0 0 7] S"f. Blfc*TJ:3fc, HfctfT^yV 
y* (AlTiC) *»6*c*»*l©±t:«*tf7 , ;P5^-(Al2 
Os) jfcSfc*IMUi2S»5M0Mi ©»*ic*Brr 

-5. B2fcjRTJ:'5lC. H^y FOMRW4* 

^SJMKB*©!?** 6ff «-r*fc»©-*<JWBft 

;i> h zm&L?zm i ©bi*ji 353m ©i*^-cpfig-r 

3. *©R, H3fc«fJ:5K:, 7;P5^& 100~150 

S©»«4:UfcR. H«, 7;i/5i" : £100 ~150nm ©IS 
y ^ mm a *T H ^ f y 5 (CUR 2 

[0 0 0 8] H4fcjSTJ:3fc:, A-vn^iD 
«:«S2©«ttJ|6«3tfi ©R*fc»rirr*. d©^ 

2 ©BSttl 6 tt, ±J6 LtzWi 1 ©attS 3 t*tcMRS± 

m^m%mm-r^m^(0'>-)v h t uT©«Rft*rr 

[0 0 0 9] Olr>T, I2C1I416 01C, 
ft. WAtf7Jl'5^«fc0tt-59-fh=lrYyyR 7*1920 
0 ni©)UP{rm^©A^->tLfe^oT^b^ 
«ttW»J:0j*S->— HR8&5 0~8 0 nm©EtJPK: 
»J«l/, Se»JC^-©±(C7* hU5?X N 9 SBfJfe©/^ 
->lcUfc*»oT»*Ufc« : F > eH4K:3Rr. -> 
-HJB8*-^F©fMitU 7*M^^h9*T^ir 
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tta 1 1 £»»rf 

[0 0 10] iliiLT^Sy- h*I 8 Sl7? > 

TZtzft. -T^^x-^OSiimn. -£©#-;M;: 
i oz-vxztLT^ommoy-i y7*B7 

fflrtr©#-;Hfc*W8T*i6 2 ©fi&tt« 6 £-f 'J > 

A (Trim) «tifi£»j£U 7^5^*0**16 
mm 1 2 £££^3 W m ©J»*IC»JS«, £#&Mz.\i 
CMPtCT¥S'ffct"&. 

[0011] ^©&, 0 7 I^Ti 5 lcm^*gHtt©7 

fe<DA?->\zMJ&Lfz&. Z.<D7*VVi?7,ymiZ 
©±£ig<fcDj£3v-KJll ^©±£7* 
h 1/yX h 1 5 5f IO/^->l:f v 
-F114 £ — *©*St U 7 # h k^T. M 5 £v 
X^fr*m^i^5'+(cJ;t5^2~3Aim ©BUiifcit 

[0 0 12)^1, B9fci£-r«fc3fc, »R3-f;n 

h 1 7 *»u ufca, gjS£¥afrT*rcJ6, 2 

50-300 *C©iagT&srT?>. ^©^{CioTTfil© 
7*M^7>hl 3®H*'bft**#Of& , b©£ttft. 

0^«fct;7*hl^>'Xh 1 7© 

±(c® 2 1 g ©*k=h )iz&f$.-r 5 &*©«* o $3 

v-KSl 85 5O~8Onm0i)|l:Mn. 
[0 0 13] ±S£Lfc>'-b*Jf 1 8©±tCVX 

* £&5 7 * H Uv'T. h *JJrJfe©/t*->K LTzW? X 

»iabT^s->-HjBi 8£^L^ mm 
LfctfrF&H 1 0 tc^-r. 

[0 0 14]^(C, 01 HZTpf^iZ. tf-JV^y? 
1 OiSitf?* hl^Xhll 3, 17i5<fctf2 0©± 

c, te#©#-;i'*«j£rs3-i'«»2 is, m« 
/V-vo-ncJ;?), 3ym ©ip*-e^fa©/i^->ic:ee 
oTl«l!Ml:Mt5. £©3-788#2 ltt. 



LTai2©attJB6fc8jttU $2©Bttji. 

3—7ffift\z&iT®f$.2nz,mm®*mmui 

;H5» 1 9#fflDfett£#tigf;:&c>T^3. 
3-^SB#2 1 ©gm^®feJ;tK«i©^©Sffi©±tc 
T;l'5^- t fcD^*^--A-3-hH2 2^2 0~3 0 /i 

m ©BtwcjgjfcsnT^s. 
[0015] mmz. ^wsmm^y^ y*r*y?m 

ISg$l#i:*f|Srr5X7' , <7 U >7B (Air. Bearing Sur 
face : ABS) 2 3 S#flfcbfcSff*H 1 2 K^-To 
U cl©01 2II^ViTtt> t-A , -a-M2 2Ht 
BSLTt^S. X7^7'J>y®2 ZV>Btfmmz$>^T 

Z\<D&o\ZLT±.mLtzXn-h/\-1 hTH£J:tfMR/W 

hawans. *R©»iwft^yFfc:*v»Ttt, * 

In-fM 5. l 9*=ktAlRB±mi 1 2 4t*rT5m^ 

T«#B&LT&£. ft*, Hl3tt, Z\<D£?\zLTM 
j&£n;fc}f£S»l»a'Vy X7^7 

[0 0 16] 01 2fc*Lfc«fc3fc, 3P®£n-f;H 5, 
19SI8iBfe»«rr*7*M^^hBl 3, 17. 2 0 
©^©ftffi€l&5W#S£3--?ffi#2 1©±®£© 
fetft&d (ApexAngle :7^>7^X7>^;W fc, ± 
MgL^XP-hA-f hTH^ctr/MR/W ht^tc, 

[0 0 17] Sfc, HI 4KJPlBT*-r«t5IC, tf—JU 
f7^l 0©«Wk:J:-3T«aE*KftCBBiian<& h 

5y^©**»«)tsn*©T> &»wi&mm&&9mr 

-5fc*IC«, C©«W*T**«W«<"r**R)J»* 

ia^$n53-^gi55i-2 1 ©^@^©*s i b^<^o 

TV>*«», jR-^yT'l 0©«iCjt^^^/Z:<^ 

[0 0 18] ST, SBIWJ'Vy H©»j«lC*t> 

T, ttfclHHtfe^TVJfc©^ »Bl3-fJU©»rta. 

•7*vvi?7s hmmmr-tirt-ztirza mz 

J tO>&3M& (Apex) K»oT»J«an*hy^#-;W© 

-^s»dtr*iR, i^7~i oni ©sss©3'f^o» 

©±K/^--7n'f«©att|}»*/y + Ufc«. 
kS?^h*3~4/ii ©JP*TH6*U *©»7*h'J 

[0 0 19] CICtC. 0l«3-f^Og5©±©l/>J7; 
^ST$5ttl>t. <S^SK©T*T*tt8~l Oum S 



5 v-/ 



(«*tfH7©ll, 1 3) ©XyS>iE«fcEBVs? H 

^T. 8~1 0 urn ©JS#-©7* hl'v'T. hM£&ffi 
iTUm *©A*->S#Jfc"r*&»0*±i;5. 
[0 0 2 0] b#L&#S, 8~1 Owm CD±3Hff^ 
7* hl^T.bliT, 1 *SS©*©*l>A**-> 

#©R»3fcfcJ:*A**->©<1Yi*#a£b&D, V 
t tzm l ~ l 4 £*-r«fc 3 tc, h y 7*#-;p£#-;i/3=- 

ot, ^ti(ca^$nfc3-^gi5^2 1 t\zm\ 

[0 0 2 1] 

±j£b&<fc5K:, Mw©&bui*--;i'? : ?7*i o© 

±t3-^*»2 l*»riW*IR©7*hUV^77-f 

V>7?-i *>Y\ZWkm*&Z>t. X7^7>J>:7*E2 3 

#<h©*^a*1*tt3^i§gttat<&3. £©=k5lc#-;i^ 

^7*1 o ta-^^2 1 <Dmm®tt<D'p.i>tf-rnz> 

9, Z. ©tnSSTf- 9 ©»£ fc^tffTfrft* J: 3 

[0 0 2 2] fC«©ffMSft^y Hfcfcwrtt, 
fy^l 0©X7^7U>£fjB2 3£tt£fttt©l||ii& 
xn-h/Wh*©aW(tt«tbTir»*3ft«. ±j&LfcJ; 
5fc#-;i^y:/©WWH*U©Tr» tf-^^OA* 
*->©Xy #-^y^Oti© 

&tt£S*P£LTXD-hA-f HTH-^MR/W b£IE 

£t*&^©t. Bfa©««-«ao©xp-hA'f hT 

[0 0 2 3] fl&k©8ltBtft'\y K©»JBH* 

l»Ttt, 0*»jjtrs&«>©tlft/y* 
©-*©«*ft*rifr*5/-HJi8t. SglJfB©it$i 

3-r;n 5 &»j^££&©ts;t ?*©-#©«£& 



t&sfc-f s h ■ i 4 1 *»gij * icj^jsk a nr ^ s 1 1 >b 

IC £ n S> © v- H 1 £x y ^ > 0 -5 IS fcgij 

*t:fft)nT^»ft©"Tf, i@*>^<&9, aijg37.h>ot 

[0 0 2 4] #f§BJJ©gW«, tf-)lr?y7£a-9U 
b* S t £#jl£f 5 £ t (c«fc o TMSiSSfMMt U 
[0 0 2 5] 

[«wi*«?«"r*fc«>©^a] *5fi«©»«««'\y k 

u Eiih 5 v^©*&jarr*rnftwf 

c©«««»©siiS3*««HB»tt«©»ii«»0SB 

^fc<ifei»EX7^7y>yiifc;feV>TME 
att)f©&@gi5# y 7 P £ ©IHfctfl* £ n& 7 

W3-^«»i:©WtCl6»»»ISnfc«ttT?Sl*Snfc 

i;#mtt«tt»»©->-HJit, a»«*r»«i:.**-rs 

[0 0 2 6] c©«fc5a*«WK:«k**»«»'\yKk: 

ctn«. #-;i^s;7*i:aassns3-^«»tt, xj 
^ 6 ©aw© jint: ± r> TB»**st>n* ^ < ^ 

>y 7*©*^? £ 3 - V SP^© 4"^ t ifi^'p-fnx 

^Tbw&®mzi:zts.&m\tf£<. ^@D^i6j±-r-5 

[0 0 2 7] Sfc, *58MfcJ:S»lttt«'SyHlc*^ 
Ttt, ifie#«ttB314«^^, NiFe, FeN , Fe-Co-Zr© 
7 ; e;V7r7.cto^^ii^e)a«b^tt^£b. # 
-;W^y7*©«tt*fWJI*» NiFe, FeN , Fe-Co-Zr©7 

»4*T»jsrr«©3WffjiT**. 

[0 0 2 8 ]■ *fc, *9KfH!(c<k-&fflRBIA^y H©«iB 
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r ztm<DWm\z. *«ttHH9itm«fc Dfca->- HI* 

-^■>^Mt5Igt, H&f2v-KJl£-#©a 
UT*«m©«&* y +SJSLTWE«ftJi©± 

«fci«ifi3'f;i'35»»riE$*iTiiftt^-H)i©*»*a 

[0 0 2 9] **Wt«fc*»««»'\y H©»a*ftC 

«fcn«, #«tt«tt»<Bf©s/-H«**aK:ffl^T, # 

HH* 1 @©X->5 1 >^«tOI»*-r-&21t!8« 
£#Tfr*. *f8WC«fc*«&3ErjS©-^MS«rctt, M 
WH©5-f h^r+y ^JiS7W*>**fcttaBlf*©* 

u ;5&fi:«mtfc»ttjis> ^©niP©-^{cw 0 

[0 0 3 0] 

[58«fl©*tS©»«] BHF\ 01 5~2 5fe#JHUT* 
58WK«fc*»R«a^y H*«ttWE-©«JS3ErSS©iafi« 

iSAT/Tt. X7^7U>ifi6lc¥fTfcHT*JofcK 
IBSBtiU/ 1 ;. #WTtt, £ft©±£S!»« 

Qffl©ttft&tt&*£8NBft^?K*»AU ^©± 

J»W»«^y Kibfcfc©"?**. 
[0 03 1] 7^tV (AlTiC ) ct9fifc£g### 
3 1©-£©gffiK, &3~5 wm©^»T7;P5^-J: 

6, S###3 li5<fct/Sgi@Ul3 2£, *9ffl*K:£fr> 



tMKHt souths t £ feK#8tt#ttS£--r**f8 

[0 0 3 2] &R©»irctt. #^©«^Sjill 

y K * »> x 7 r ± Jcv h U y ^ 7.#JcSB?iJ Lxm 

s*Bf®bTx7^7U>^B^^u, mmzn-* 
n*©-e, n©aR-p»a«Bf3^n&v»*j, swi©flai[ 

±, Cl©SgH£IEffi@,fcLTjRLT^5. 
[0 0 3 3] Jfcfc. 3 3 ©IMM 3 2 ©±fc, 

4S/t-TD-f K«fci)tt3 MB ©IftMLfclfJ 
H16fc*f. C©#hA>—;H^H3 4tt, 7*hl>- 
yXh$7W £-T3* v*ttC.fcoTiJfJfe©/t*-> 

[0 0 3 4] H17KwtJ:3t, #hAv-;P 

h*B 3 4 ©±£7^5 7-<k 0 ->-^ v 7*1 3 

5c«aasnfcGMR«3 6*»j«f s. c©->-;uh 

*ty^l3 5Og)Wi0. 2 jum trscttfT* 
5. GMRI3 6SiRbfci'-*H^tf7 

r^tth\zmmmmmmn.^y K©#bA#-;p£«i 

j£?"3«ttJB3 7S^-VD-fCJ;»} 3~4£im ©Slip 
fc»J5fcr*. C©^— vn-f ©ttj«tt, Fe:Ni=50:50 is 
,£tfFe:Ni=80:20 © t*^ 6T?feJ:lr». 
[0 0 3 5] £©«ttH3 7fc»C»j£T*Jt 

ma-f Ktztmrz 1 1 b\zm%.<Dmnz®±tzrz 
*k, o. 5~2 um <Dmm<D7)v^±^<o^nmm 

3 8 3 7 ©±fc»|fc LfcflfffcB 1 8 icSf. 

^C»|!l3 8©Wi:bTll *«TW»ft>'U3> 

afcs/u n >&£©*«»*» 

fl6»H5Ct%TS«. *fc. 01 8tS-r<fc3tC, 
7;i/5^-J;D^^7-f H^t77i3 9Sr. StBLT^ 
^UttH 3 7 ©$9&J:ZHiflUe&UB 3 8 ©SffllC, 
0. 1~0. 3 Mm©^JPTRlf^©/1^->tbfcA^o 
T^fiKL, S6C*©±fc, »«ttmtttt»«k DISSS' 
0S5 0~8 0 nm0^JilcMt?>. *^JT 
tt, CWi'— HH4 0*fiSl«a[!BflE3j»<Stv , «— TD-f 
(Ni 80%:Fe 20*) A-VCK (Ni 50X:Fe 

50*) . afll*(PeN) J ^Fe-Co-Zr©7 ; E;W7rX^<i:© 

[0036] i«^fiftS3i[ftft«#-r«tttttm 

i"3^5-/-Hl4 0©±K7* hUvXhcfcOfiK-SV 
7.^^^©/t^->fC^fiicU^ ->-HHS-*© 
titLT^-VD'f (Ni 80X:Fe 20*) ^a^i^-y+L. 
TBStt® 3 7 ©&@SB#t5> £«ifl8SS!Ui 3 8 ©±75£ T- 
i£«Ers«tt«»Ji 4 l^<&3~4uni ©RBCKricL 
Tifil^SrHl 9(C^-r„ sp-JU^y^tt, ->-Hl4 0 
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&«4 l5:#-;i/f7yiWT5. ZL<Dtf-)lr?y7 
4 1 ©JBj££ftP$£ftttJ| 3 7 <ta^$nfcg^fflet4 
JI4 2£Jgj*r*. »^TBf3t©^3'->S#-rs*rfc 
a7*NU5?^h*»J*Ufc«, m/v-h*JI4 0£- 

3£2~3mhi ©RjrcfcjST*. »Bt3-f;H4, 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin-film 
magnetic head which is free of the saturation and leak of 
magnetic flux at the connection part between a pole chip 
prescribing the recording track width and a yoke part 
and has excellent characteristics and a method which 
can manufacture it in high yield at low cost. 
SOLUTION: After an inorganic insulating film 38 is 
formed on a magnetic layer 37 and a write gap layer 39 
is formed thereupon, a seed layer 40 is formed of a 
conductive magnetic material, a magnetic material layer 
41 constituting the pole chip is selectively formed by 
electric plating that uses the seed layer as one 
electrode, and the magnetic material layer 41 is further 
electrically plated with copper by using the seed layer to 
form a conductive material layer 43 which constitutes a 
thin-film coil. Then an excessive seed layer 40 is 
removed by ion beam etching to form an inorganic 
insulating layer 44 supporting the thin-film coil so that it 
is insulated and separated. After a thin-film coil 47 as a 
2nd layer supported by an insulating layer 48 is formed, the yoke part 49 is formed so that its 
tip surface is put back away from an air bearing surface. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It counters with the magnetic layer which has the magnetic pole portion characterized 
by providing the following, and a magnetic-recording medium. The pole chip whose end face of 
this magnetic pole portion have the magnetic pole portion which has the width of face which 
specifies the width of face of a recording track, and constitutes a pneumatic bearing side with 
the end face of the magnetic pole portion of the aforementioned magnetic layer, The yoke 
portion magnetically connected with the aforementioned magnetic layer in the position distant 
from a pneumatic bearing side while being connected in the back portion which is distant from 
the pneumatic bearing side of this pole chip, The light gap layer inserted between the magnetic 
pole portion of the aforementioned magnetic layer, and the pole chip in the aforementioned 
pneumatic bearing side at least, The thin film magnetic head equipped with the base which 
supports the thin film coil which has the portion supported where insulating separation is carried 
out between the aforementioned magnetic layer, the aforementioned pole chip, and a yoke 
portion, and the aforementioned magnetic layer, a pole chip, a yoke portion, a light gap layer and 
a thin film coil The aforementioned pole chip has the seed layer and magnetic material layer of a 
conductive magnetic material, and it is the seed layer of the conductive magnetic material as the 
aforementioned conductive magnetic material with the same aforementioned thin film coil. 
Electrical-conducting-material layer 

[Claim 2] The thin film magnetic head according to claim 1 characterized by forming the 
aforementioned conductive magnetic material by the high magnetic material of saturation 
magnetic flux density while having conductivity. 

[Claim 3] The thin film magnetic head according to claim 2 characterized by considering as the 
magnetic material which chose the aforementioned conductive magnetic material from the group 
of NiFe, FeN, and Fe-Co-Zr which is amorphous-caused and changes. 

[Claim 4] in the magnetic material layer of the aforementioned pole chip, NiFe, FeN, and Fe-Co- 
Zr are amorphous — the thin film magnetic head given in any of the claims 1-3 characterized by 
forming by the magnetic material chosen from the group which changes more they are 
[Claim 5] The thin film magnetic head given in any of the claims 1-4 characterized by forming 
the electrical-conducting-material layer of the aforementioned thin film coil with copper they 
are. 

[Claim 6] The thin film magnetic head given in any of the claims 1-5 characterized by having 
made thin thickness of the portion which adjoins the aforementioned pole chip at the portion 
which counters through the light gap layer of the aforementioned magnetic layer, and 
constituting trim structure they are. 

[Claim 7] The thin film magnetic head given in any of the claims 1-6 characterized by having 
arranged the magnetic resistance element laid underground by the shield layer and the shield gap 
layer between the aforementioned base and the magnetic layer, and considering as a compound 
die they are. 

[Claim 8] How to manufacture the thin film magnetic head which is characterized by providing 
the following and which supported the induction-type thin film magnetic head by the base at 
least The process which forms the magnetic layer which has the magnetic pole portion which 



extends from a pneumatic bearing side at least so that it may be supported by the base The 
process which forms the insulating layer as which the edge by the side of a pneumatic bearing 
side specifies the criteria position of throat height zero into the portion which should form a thin 
film coil behind the front face of this magnetic layer The process which forms a light gap layer so 
that the front face of the magnetic pole portion of the aforementioned magnetic layer and the 
front face of the aforementioned insulating layer may be worn The process which forms in the 
front face of this light gap layer the seed layer which consists of a conductive magnetic material, 
The process which forms a pole chip so that electroplating of a magnetic material may be given 
as one electrode and this seed layer may be countered with the magnetic pole portion of the 
aforementioned magnetic layer through a seed layer and a light gap layer, The process which 
gives electroplating of an electrical conducting material for the aforementioned seed layer as one 
electrode, and forms a thin film coil above the aforementioned insulating layer, The process 
which removes alternatively the portion of the seed layer in which the aforementioned pole chip 
and the thin film coil are not formed. It is the process which forms a yoke portion so that a 
pneumatic bearing side may be connected with the aforementioned magnetic layer by the 
opposite side while connecting with the aforementioned pole chip on the process which forms 
the insulating layer which carries out insulating separation of the aforementioned thin film coil, 
and the insulating layer which supports the aforementioned thin film coil where insulating 
separation is carried out. 

[Claim 9] The manufacture method of the thin film magnetic head according to claim 8 
characterized by forming the thin film coil of a two-layer eye above a thin film coil further after 
grinding the front face of the insulating layer which carries out insulating separation of the 
aforementioned thin film coil, and the front face of the aforementioned pole chip so that it may 
become the same flat surface. 

[Claim 10] The manufacture method of the thin film magnetic head given in whether any of the 
claims 8 or 9 characterized by to continue and the magnetic layer which removed 

the seed layer and the light gap layer of the circumference by etching, was made to expose the 
front face of the aforementioned magnetic layer, and exposed the aforementioned pole chip and 
the insulating layer as a mask to a part of the thickness, and to form trim structure by using a 
pole chip as a mask after forming the aforementioned pole chip and a thin film coil they are. 
[Claim 1 1] The manufacture method of the thin film magnetic head according to claim 10 
characterized by performing the process which etches by using the aforementioned pole chip as 
a mask, and removes the aforementioned seed layer and a light gap layer by reactive ion etching. 

[Claim 1 2] The manufacture method of the thin film magnetic head according to claim 1 1 
characterized by performing the aforementioned reactive ion etching using the gas of a Freon 
system or a chlorine system. 

[Claim 13] The manufacture method of the thin film magnetic head according to claim 10 
characterized by performing the process which continues and ##########s the front face of the 
1 st magnetic layer of the above to a part of the thickness, and forms trim structure by ion beam 
etching by using the aforementioned pole chip and an insulating layer as a mask. 
[Claim 1 4] The manufacture method of the thin film magnetic head given in any of the claims 8- 
13 characterized by forming the aforementioned magnetic layer and forming the compound-die 
thin film magnetic head on this shield gap layer after forming the magnetic resistance element 
laid underground by the shield gap layer on the aforementioned base they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the compound-die thin 
film magnetic head supported by the base where the laminating of the induction-type thin film 
magnetic head for writing and the magnetoresistance-effect type thin film magnetic head for 
reading is especially carried out to the magnetic head containing the induction-type thin film 
magnetic head for writing about the manufacture method, and its manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, the improvement in a performance is called for 
also about the compound-die thin film magnetic head with improvement in the field recording 
density of a hard disk drive unit. What has the structure which carried out the laminating of the 
thin film magnetic head of the induction type aiming at writing and the magnetoresistance-effect 
type thin film magnetic head aiming at read-out on the base as the compound-die thin film 
magnetic head is proposed and put in practical use. Although the thing using the usual anisotropy 
magnetic-reluctance (AMRAnisotropic Magneto Resistive) effect has generally been 
conventionally used as a magnetic resistance element for reading, the thing using the huge 
magnetic-reluctance (GMRGiant Magneto Resistive) effect that resistance rate of change is big 
is also developed also several times rather than this. On these specifications, these AMR 
element, a GMR element, etc. are named generically, and MR reproduction element will be called 
[ the magnetoresistance-effect type thin film magnetic head or ] simply. 
[0003] By using the AMR element, it is 2 several gigabits/inch. Field recording density can be 
further raised by being able to realize field recording density and using a GMR element. Thus, by 
making field recording density high, it is becoming realizable [ 1 0 G bytes or more of mass hard 
disk drive unit ]. As one of the factors which determines the performance of the reproducing 
head which consists of such a magnetic-reluctance reproduction element, it is the height (MR 
Height:MR height) of a magnetic-reluctance reproduction element. It is. An end face is the 
distance measured from the pneumatic bearing side of the magnetic-reluctance reproduction 
element exposed to a pneumatic bearing side, and it is made for this MR height to obtain desired 
MR height in the manufacture process of the thin film magnetic head by controlling the amount 
of polishes at the time of ground and forming a pneumatic bearing side. 

[0004] On the other hand, the improvement in a performance of a recording head is also called 
for with the improvement in a performance of the reproducing head. In order to raise field 
recording density, it is necessary to raise the track density in a magnetic-recording medium. It is 
necessary to narrow width of face of the light gap (write gap) in a pneumatic bearing side from 
several microns to submicron order, and for that, in order to attain this, semiconductor 
processing technology is used. 

[0005] As one of the factors which determines the performance of the thin film magnetic head 
for writing, it is throat height (Throat Height: TH). It is. This throat height TH is the distance of 
the magnetic pole portion to the edge by the side of the pneumatic bearing side of the insulating 
layer which separates a thin film coil from a pneumatic bearing side electrically, and in order to 
improve the magnetic properties of the thin film magnetic head, to shorten this distance as much 



as possible is desired. It opts also for reduction-ization of this throat height TH in the amount of 
polishes from a pneumatic bearing side. Therefore, in order to raise the performance of the 
compound-die thin film magnetic head which carried out the laminating of the induction-type thin 
film magnetic head for writing, and the magnetoresistance-effect type thin film magnetic head 
for reading, it is important to form the induction-type thin film magnetic head for writing and the 
magnetoresistance-effect type thin film magnetic head for reading with sufficient balance. 
[0006] The manufacture point of the conventional standard thin film magnetic head is shown in 
drawing 1 -11 in order of a process, in each drawing, A is the cross section of the whole thin film 
magnetic head, and B is the cross section of a magnetic pole portion. Moreover, drawing 12 -14 
are the cross section of the completed conventional whole thin film magnetic head, the cross 
section of a magnetic pole portion, and the plan of the whole thin film magnetic head, 
respectively. In addition, in this example, the thin film magnetic head is the thing of the 
compound die which carried out the laminating of the thin film magnetic head for writing of an 
induction type, and the MR reproduction element for reading. 

[0007] first, it is shown in drawing 1 — as — for example, ARUTIKKU (AITiC) from — the 
becoming base 1 top — for example, alumina (aluminum 203) from — the becoming insulating 
layer 2 — about 5-10 micrometers It deposits on thickness. Subsequently, it is 3 micrometers 
about the 1st magnetic layer 3 which constitutes one magnetic shielding for protecting MR 
reproduction element of the reproducing head from magnetic field interference as shown in 
drawing 2 . It forms by thickness. Then, it is an alumina as shown in drawing 3 . After carrying out 
spatter deposition by the thickness of 100 - 150 nm, The magnetic-reluctance layer 4 which 
consists of material which has the magnetoresistance effect which constitutes MR reproduction 
element is formed in the thickness of dozens of nm. After considering as a desired configuration 
by highly precise mask alignment, it is 100-150nm about an alumina again. The magnetic- 
reluctance layer 4 which was made to carry out spatter deposition by thickness, and was made 
to lay under the shield gap layer 5 is formed. 

[0008] Next, it is 3 micrometers about the 2nd magnetic layer 6 which consists of a permalloy as 
shown in drawing 4 . It forms in thickness. This 2nd magnetic layer 6 not only has a function as a 
shield of another side which carries out magnetic shielding of the MR reproduction element with 
the 1st magnetic layer 3 mentioned above, but has a function as one pole of the thin film 
magnetic head for writing. 

[0009] Subsequently, signs that formed the seed layer 8 which consists of a magnetic material 
after forming in the thickness of about 200 nm the light gap layer 7 which consists of a non- 
magnetic material, for example, an alumina, according to a predetermined pattern on the 2nd 
magnetic layer 6 at 50-80nm thickness, and the photoresist 9 was further formed according to 
the predetermined pattern on it are shown in drawing 4 . Next, electroplating which uses the 
seed layer 8 as one electrode, and uses a photoresist 9 as a mask is given, and while making the 
high magnetic material of saturation magnetic flux density, such as a permalloy and nitriding iron, 
deposit alternatively and forming the pole chip 10 on the seed layer which is not covered by the 
photoresist, the magnetic layer 1 1 for connection for connecting the 2nd magnetic layer 6 and 
the 3rd magnetic layer which constitutes the pole of another side is formed. 
[0010] (next, after removing the exposed seed layer 8 from etching, in order to prevent write-in 
truck effective broadening (i.e., in order to prevent that magnetic flux spreads in one pole at the 
time of the writing of data), and in order) The pole chip 10 is used as a mask. The light gap layer 
7 of the circumference, It is about 3 micrometers about the insulating layer 1 2 which 
*###*##:{c5)c# s the 2nd magnetic layer 6 which constitutes the pole of another side in ion beam 
etching, such as ion milling, forms trim (Trim) structure, and consists of an alumina further. 
Flattening of the whole is carried out in CMP after forming in thickness. 

[001 1] Then, as shown in drawin g 7 , after forming the photoresist layer 13 of electric insulation 
in a pattern predetermined by highly precise mask alignment, the seed layer 14 which consists of 
copper is formed on this photoresist layer 13, and a photoresist 15 is formed on it at a desired 
pattern. Next, it is 2-3 micrometers about copper by electroplating which uses the seed layer 14 
as one electrode, and uses a photoresist 1 5 as a mask. Signs that deposited on thickness and 
the thin film coil 16 of the 1st layer was formed are shown in drawing 8 . Here, as a thin film coil, 



although the seed layer 14 and the copper layer deposited on it have a function, it is carried out 
to calling for convenience the copper layer of explanation made to deposit by electroplating the 
thin film coil 16. 

[0012] as shown in drawing 9 , after forming the insulating photoresist 17 which supports the thin 
film coil 16 where insulating separation is carried out, in order [ then, ] to make a front face flat 

— for example, — It calcinates at the temperature of 250 - 300 **. The periphery of the lower 
photoresist 13 also becomes roundish [ wore ] by this baking. Furthermore, the seed layer 18 
which consists of the copper for forming the thin film coil of the 2nd layer on the pole chip 10 
and a photoresist 1 7 is formed in 50-80nm thickness. 

[0013] Furthermore, after forming the photoresist used as a mask according to a predetermined 
pattern on the seed layer 18 mentioned above, Give electroplating which uses a seed layer as 
one electrode, and on a seed layer, make a copper layer deposit alternatively and the thin film 
coil 19 of the 2nd layer is formed. After removing a photoresist furthermore and removing the 
exposed seed layer 18, the photoresist 20 which supports the thin film coil 19 where insulating 
separation is carried out is formed, and signs that calcinated by about 250 degreeC and the front 
face was made flat are shown in drawing 10 . 

[0014] Next, it is 3 micrometers by the permalloy about the yoke portion 21 which constitutes 
the pole of another side on the pole chip 10 and photoresist layers 13, 17, and 20 as shown in 
drawing 11 . According to a desired pattern, it forms alternatively by thickness. In the back 
position distant from the magnetic pole portion, this yoke portion 21 contacts the 2nd magnetic 
layer 6 through the magnetic layer 1 1 for connection, and has the structure where the thin film 
coils 1 5 and 1 9 pass through the closed magnetic circuit constituted by the 2nd magnetic layer, 
a pole chip, and the yoke portion. Furthermore, the overcoat layer 22 which consists of an 
alumina on the exposure front face of the yoke portion 21 and the front face of other portions is 
20-30 micrometers. It is formed in thickness. 

[0015] Finally the side in which the magnetic-reluctance layer 4, the light gap layer 7, and the 
pole chip 10 were formed is ground, and signs that the magnetic-recording medium and the 
pneumatic bearing side (Air Bearing Surface:ABS) 23 which counters were formed are shown in 
drawing 12 . However, the overcoat layer 22 is omitted in this drawing 1 2 . The magnetic- 
reluctance layer 4 is also ground in the morphosis of the pneumatic bearing side 23, and MR 
reproduction element 24 is obtained. Thus, the throat height TH and MR height which were 
mentioned above are determined. In the actual thin film magnetic head, although the pad for 
performing electrical installation to the thin film coils 15 and 19 and MR reproduction element 24 
is formed, it has omitted by illustration. In addition, drawing 13 is the cross section which cut 
with the flat surface parallel to the pneumatic bearing side 23 the magnetic pole portion of the 
compound-die thin film magnetic head formed by doing in this way. 

[0016] the segment which connects the corner of the side of the photoresist layers 13, 17, and 
20 which carry out insulating separation of the thin film coils 1 5 and 1 9 as shown in drawing 1 2 - 

- angle theta of S and the upper surface of the yoke portion 21 (ApexAngle : apex angle) to 
make It is the important factor which determines the performance of the thin film magnetic head 
with the throat height TH and MR height which were mentioned above. 

[0017] Moreover, since the width of face of the truck recorded on a magnetic-recording medium 
by the width of face W of the pole chip 10 is specified as a flat surface shows to drawing 14 , in 
order to realize high field recording density, to make this width of face W as narrow as possible, 
and to consider as submicron order recently is demanded. Furthermore, although the width of 
face of the magnetic pole portion of the yoke portion 21 connected with this pole chip 10 is also 
narrow, compared with the width of face of the pole chip 10, it is large somewhat In addition, 
this drawing has shown the thin film coils 15 and 19 in the shape of a concentric circle, in order 
to simplify a drawing. 

[0018] Now, in formation of the thin film magnetic head, the difficulty of detailed formation of the 
coil heights covered by the photoresist insulating layer and the top pole formed especially along 
with the ramp (Apex) had become especially a problem after formation of a thin film coil 
conventionally. That is, in case the top pole is formed conventionally, it is about 7-10 
micrometers. It is 3-4 micrometers about the photoresist after plating magnetic materials, such 



as a permalloy, on the coil heights of height. It applied by thickness and predetermined pattern * 
formation was performed after that using photolithography technology. 

[0019] It is at least 3 micrometers as resist thickness by which patterning is carried out here by 
the resist on mountain-like coil heights. Supposing it is required, in the lower part of a ramp, it is 
8-10 micrometers. The photoresist of the thickness of a grade will be applied. Such [ on the 
other hand ] 10 micrometers Since it is necessary to form the ## truck of a recording head near 
the edge of a photoresist insulating layer (for example, 1 1 of drawing 7 , 1 3), the top pole formed 
on the light gap layer formed the front face of coil heights with the difference of elevation of a 
grade and on flat is about 1 micrometer about the top pole. It is necessary to carry out 
patterning to width of face. Therefore, 8-10 micrometers The photoresist film of thickness is 
used and it is 1 micrometer. It will be necessary to form the pattern of width of face. 
[0020] However, 8-1 0 micrometers It is 1 micrometer with a thick photoresist film like. Even if it 
is going to form a pattern with the narrow width of face about width of face Since collapse of the 
pattern by the reflected light of light etc. occurs at the time of exposure of a photolithography, 
or resist thickness originates in a thick thing and the fall of resolution takes place, It is very 
difficult to carry out patterning of the narrow top pole of the width of face for forming the truck 
where width of face is narrow correctly. In order to improve such a problem, as shown in drawin g 
1-14 mentioned above, dividing the top pole into the pole chip 10 and the yoke portion 21 
connected with this, narrowing width of face W of the pole chip 10, and narrowing width of a 
recording track is proposed. 
[0021] 

[Problem(s) to be Solved by the Invention] However, a problem which is described below was still 
left behind to the thin film magnetic head formed as mentioned above, especially the recording 
head. If an error is in the alignment of the photolithography at the time of forming the yoke 
portion 21 after the pole chip 10 with narrow width of face W as mentioned above, it may see 
from the pneumatic bearing side 23, and the center of the pole chip 10 and the magnetic pole 
portion of the yoke portion 21 may shift. Thus, when the center of the magnetic pole portions of 
the pole chip 10 and the yoke portion 21 shifts, the leakage of the magnetic flux from the 
magnetic pole portion of a yoke portion becomes large, the writing of data comes to be 
performed by this leakage flux, and there is a problem to which the effective width of recording 
track becomes large. 

[0022] In the conventional thin film magnetic head, since the pneumatic bearing side 23 of the 
pole chip 10 of pole width-of-tip W is narrow as mentioned above although the end face of an 
opposite side is made into the criteria position of throat height zero, roundness is attached to 
the edge of the pattern of a pole chip, and there is a possibility of changing the position of the 
end face of a pole chip. Although the throat height TH and MR height needed to be correctly set 
up on the basis of the position of throat height zero, since the criteria position of throat height 
zero could not be set up correctly, in the conventional compound-die thin film magnetic head, 
the thin film magnetic head which has the throat height TH and MR height as a desired design 
value was not able to be manufactured with the sufficient yield. 
[0023] Furthermore, while the seed layer 14 which constitutes the seed layer 8 which 
constitutes one electrode of electroplating for forming the pole chip 10 in manufacture of the 
conventional thin film magnetic head, and one electrode of electroplating for forming the thin film 
coil 15 of the 1st layer is formed separately, since the process which removes these seed layers 
from etching is also performed separately, a process also increases and there is also a problem 
on which a manufacturing cost increases. 

[0024] By making common the seed layer for forming a pole chip, and the seed layer for forming 
a thin film coil, the purpose of this invention tends to simplify a manufacturing process and tends 
to offer the thin film magnetic head which can reduce cost, and its manufacture method while it 
makes good connection into a pole chip and a yoke portion. 
[0025] 

[Means for Solving the Problem] The thin film magnetic head of this invention counters with the 
magnetic layer which has a magnetic pole portion, and a magnetic-recording medium. The pole 
chip whose end face of this magnetic pole portion have the magnetic pole portion which has the 



width which specifies the width of a recording track, and constitutes a pneumatic bearing side 
with the end face of the magnetic pole portion of the aforementioned magnetic layer. The yoke 
portion magnetically connected with the aforementioned magnetic layer in the position distant 
from a pneumatic bearing side while being connected in the back portion which is distant from 
the pneumatic bearing side of this pole chip, The light gap layer inserted between the magnetic 
pole portion of the aforementioned magnetic layer, and the pole chip in the aforementioned 
pneumatic bearing side at least, The thin film coil which has the portion supported where 
insulating separation is carried out between the aforementioned magnetic layer, the 
aforementioned pole chip, and a yoke portion, The base which supports the aforementioned 
magnetic layer, a pole chip, a yoke portion, a light gap layer, and a thin film coil, It is the 

thin film magnetic head, and the aforementioned pole chip is characterized by having 
the seed layer and magnetic material layer of a conductive magnetic material, and having the 
seed layer and electrical-conducting-material layer of the conductive magnetic material as the 
aforementioned conductive magnetic material with the same aforementioned thin film coil. 
[0026] According to the thin film magnetic head by such this invention, since it is retreating from 
a pneumatic bearing side, by the leakage of the magnetic flux from the end face of a yoke 
portion, it is lost that record is performed of the yoke portion connected with a pole chip, and it 
can narrow recording track width of face. Furthermore, even if the center of a pole chip and the 
center of a yoke portion have shifted somewhat, there is no big influence in a write-in property, 
and it can improve the yield. 

[0027] Moreover, in the thin film magnetic head by this invention, it is suitable to consider as the 
magnetic material which chose the aforementioned conductive magnetic material from the group 
of NiFe, FeN, and Fe-Co-Zr which is amorphous-caused and changes, and to form the magnetic 
material layer of a pole chip by NiFe, FeN, and the high magnetic material of which amorphous 
saturation magnetic flux density of Fe-Co-Zr. Moreover, forming with copper is suitable for the 
electrical-conducting-material layer of the aforementioned thin film coil. 

[0028] Moreover, the manufacture method of the thin film magnetic head by this invention The 
process which forms the magnetic layer which has the magnetic pole portion which is the 
method of manufacturing the thin film magnetic head which supported the induction-type thin 
film magnetic head by the base at least, and extends from a pneumatic bearing side at least so 
that it may be supported by the base, The process which forms the insulating layer as which the 
edge by the side of a pneumatic bearing side specifies the criteria position of throat height zero 
into the portion which should form a thin film coil behind the front face of this magnetic layer, 
The process which forms a light gap layer so that the front face of the magnetic pole portion of 
the aforementioned magnetic layer and the front face of the aforementioned insulating layer may 
be worn, The process which forms in the front face of this light gap layer the seed layer which 
consists of a conductive magnetic material. The process which forms a pole chip so that 
electroplating of a magnetic material may be given as one electrode and this seed layer may be 
countered with the magnetic pole portion of the aforementioned magnetic layer through a seed 
layer and a light gap layer, The process which gives electroplating of an electrical conducting 
material for the aforementioned seed layer as one electrode, and forms a thin film coil above the 
aforementioned insulating layer, The process which removes alternatively the portion of the seed 
layer in which the aforementioned pole chip and the thin film coil are not formed, On the process 
which forms the insulating layer which carries out insulating separation of the aforementioned 
thin film coil, and the insulating layer which supports the aforementioned thin film coil where 
insulating separation is carried out While connecting with the aforementioned pole chip, a 
pneumatic bearing side is characterized by having the process which forms a yoke portion so 
that it may connect with the aforementioned magnetic layer by the opposite side. 
[0029] Since according to the manufacture method of the thin film magnetic head by this 
invention an excessive seed layer is removable from one etching after forming the electrical- 
conducting-material layer which constitutes the magnetic material layer and thin film coil which 
constitute a pole chip, using the seed layer of a conductive magnetic material in common by 
electroplating, respectively, a process becomes easy and can lower a manufacturing cost. In the 
one example of the manufacture method by this invention, after forming the aforementioned pole 



chip, the reactive ion etching using the gas of a Freon system or a chlorine system removes the 
light gap layer of the circumference by making it into a mask, a part of the thickness is covered, 
the ion beam etching using argon gas removes the magnetic layer exposed further, and trim 
structure is formed. 
[0030] 

[Embodiments of the Invention] Hereafter, with reference to drawing 1 5 -25, the example of the 
thin film magnetic head by this invention and its manufacture method is explained. In addition, 
what has A and B in these drawings showed the cross section turned off in the field 
perpendicular to a pneumatic bearing side by A, and showed the cross section turned off in the 
field parallel to a pneumatic bearing side by B. Moreover, in this example, it reads on a base, the 
magnetoresistance-effect type thin film magnetic head of business is formed, and it considers as 
the compound-die thin film magnetic head which wrote in on it and carried out the laminating of 
the induction-type thin film magnetic head of business. 

[0031] Signs that the insulating layer 32 which consists of an alumina by about 3-5-micrometer 
thickness was formed in one front face of the base main part 31 which consists of ARUTIKKU 
(AITiC) are shown in drawing 15 . These base main part 31 and an insulating layer 32 are called a 
base or a wafer 33 in this specification. Moreover, in this specification, the insulating layer means 
the film which has an insulating property electric at least, and even if there is a nonmagnetic 
property, it may not be. However, since the material which has a nonmagnetic property is 
generally used like an alumina while having the electrical insulating characteristic, an insulating 
layer and a non-magnetic layer may be used for the same meaning. 

[0032] Moreover, by actual manufacture, since a wafer is cut to two or more bars, grind the end 
face of each bar, a pneumatic bearing side is formed, a bar is finally cut and it is made to obtain 
each compound-die thin film magnetic head, after arranging much compound-die thin film 
magnetic heads in the shape of a matrix and forming them on a wafer, although an end face does 
not appear in this stage, the expedient top of explanation and this end face are shown as front 
view. 

[0033] Next, it is about 3 micrometers by the permalloy about the bottom shield layer [ as 
opposed to the magnetoresistance-effect type thin film magnetic head to the insulating-layer 32 
top of a base 33 ] 34. Signs that it formed in thickness are shown in drawing 16 . This bottom 
shield layer 34 forms a photoresist according to a predetermined pattern with plating used as a 
mask. 

[0034] Next, as shown in drawing 1 7 , the GMR layer 36 laid under the shield gap layer 35 which 
consists of an alumina on the bottom shield layer 34 is formed. The thickness of this shield gap 
layer 35 is 0.2 micrometers. It can carry out. Furthermore, it is 3-4 micrometers by the permalloy 
about the magnetic layer 37 which constitutes the bottom pole of the induction-type thin film 
magnetic head while constituting the top shield to a GMR layer on the shield gap layer 35 which 
laid the GMR layer 36 underground. It forms in thickness. Composition of this permalloy is 
Fe:nickel=50:50. And Fe:nickel=80:20 Whichever is sufficient. 

[0035] Furthermore, while insulating this magnetic layer 37 and the thin film coil formed in 
behind, in order to inhibit the leakage of magnetic flux, it is 0.5-2 micrometers. Signs that the 
insulating layer 38 which consists of the alumina of thickness was formed on the magnetic layer 
37 are shown in drawing 18 . As a material of this insulating layer 38, although a silicon oxide is 
used in this example, inorganic insulating materials, such as an alumina and a silicon nitride, can 
also be used. Moreover, as shown in drawing 18 , the light gap layer 39 which consists of an 
alumina is formed in the front face of the exposed magnetic layer 37, and the front face of the 
inorganic insulating layer 38 according to a pattern predetermined by 0.1-0.3-micrometer 
thickness, and the seed layer 40 which consists of a conductive magnetic material on it is 
further formed in 50~80nm thickness. At this example, it is a permalloy (nickel 80%:Fe 20%) with 
high saturation magnetic flux density about this seed layer 40. Although formed, they are a 
permalloy (nickel 50%:Fe 50%) and nitriding iron (FeN). The magnetic material which has which 
amorphous high saturation magnetic flux density and amorphous high conductivity of Fe-Co-Zr 
can be used. 

[0036] Next, it is a permalloy (nickel 80%:Fe 20%) considering the seed layer after forming in a 



predetermined pattern the mask which consists of a photoresist on the seed layer 40 which 
consists of the magnetic material which has high saturation magnetic flux density as one 
electrode. It is 3-4 micrometers about magnetic material layer 41 which carries out 
electroplating and extends from the magnetic pole portion of a magnetic layer 37 to the upper 
part of the inorganic insulating layer 38. Signs that it formed in thickness are shown in drawing 
19 . Although a pole chip consists of a seed layer 40 and a magnetic material layer 41, it also 
calls a pole chip the expedient upper magnetic material layer 41 of explanation. The magnetic 
layer 42 for connection connected with the magnetic layer 37 simultaneously with formation of 
this pole chip 41 is formed. Then, after forming the new photoresist which has a predetermined 
pattern, electroplating of the copper is carried out again, using the seed layer 40 as one 
electrode, and it is 2-3 micrometers about the electricahconducting-material layer 43. It forms 
by thickness. Although a thin film coil consists of a seed layer 40 and an electrical-conducting- 
material layer 43, it is made to call the expedient upper electrical-conducting-material layer 43 
of explanation a thin film coil. 

[0037] Next, after removing a photoresist, signs that the ion beam milling using argon gas 
removed the exposed seed layer 40 are shown in drawing 20 . Thus, each coil winding object of 
the thin film coil 43 will be electrically separated by removing the seed layer 40. 
[0038] Next, the pole chip 41 is used as a mask, the gas of Freon systems, such as CF4 and 
SF6, or CI2, and BCI2 etc., after giving reactive ion etching using chlorine-based gas, removing 
alternatively the light gap layer 39 around a pole chip and exposing the lower magnetic layer 37 
Ion beam etching using argon gas is given by using the pole chip 41 and the inorganic insulating 
layer 38 as a mask, and it is about 0.5 micrometers about the front face of a magnetic layer 37. 
Signs that removed only the depth and trim structure was formed are shown in drawing 2 1 . 
[0039] In this example, since the insulating layer 38 was formed by the inorganic insulating 
material, the position of the edge of an insulating layer retreats also by ion-beam-etching 
processing following the reactive ion etching for acquiring trim structure, and it, or it does not 
exfoliate. Therefore, the yield and endurance of manufacture can be improved. Moreover, since 
the position of the edge of the inorganic insulating layer 38 which specifies the criteria position 
of throat height zero is not changed in a process, throat height can be formed as a desired 
design value. 

[0040] Next, it is 3-5 micrometers about the insulating layer 44 which consists of the alumina 
which supports the thin film coil 43 where insulating separation is carried out. After forming by 
thickness, signs that it ground evenly by chemical machinery polish are shown in drawing 22 . 
Thus, there is no possibility that the pattern of a thin film coil may collapse also with heat 
treatment performed behind, by forming an insulating layer 44 by inorganic insulating materials, 
such as an alumina. 

[0041] Then, as shown in drawing 23 , after forming and heating the insulating layer 45 which 
consists of a photoresist on the flat front face of the inorganic insulating layer 44 and making a 
front face flat, the thin film coil 47 of the 2nd layer which copper deposited by electroplating on 
the seed layer 46 which consists of copper is formed, the insulating layer 48 which consists of a 
photoresist further is formed and heated, and a front face is made flat. 

[0042] Next, for a pneumatic bearing side, the edge of an opposite side is 3-4 micrometers about 
the yoke portion 49 which connected with the magnetic layer 37 through the magnetic layer 42 
for connection while the nose of cam by the side of a pneumatic bearing side was connected 
with the front face of the back portion of the pole chip 41. It is 20-30 micrometers about the 
overcoat layer 50 which forms in thickness according to a predetermined pattern, and consists 
of an alumina on the whole further. It forms in thickness. In this invention, since the end face by 
the side of the pneumatic bearing side of the yoke portion 49 is retreated from the pneumatic 
bearing side side edge side of the pole chip 41 in this way, the leakage flux from the end face of 
a yoke portion does not affect a recording track. Moreover, the quality of the material of the 
yoke portion 49 is the usual permalloy and a permalloy (nickel 80%:Fe 20%). A permalloy (nickel 
50%:Fe 50%) and nitriding iron (FeN) It can also form by the magnetic material which has which 
amorphous high saturation magnetic flux density of Fe-Co-Zr. 

[0043] Although the side of a bar is ground and it forms a pneumatic bearing side after cutting a 



wafer to the bar which arranged much thin film magnetic heads in actually mass-producing the 
thin film magnetic head, as mentioned above In this example, since the position of edge 38a by 
the side of the pneumatic bearing side of the inorganic insulating layer 38 is made into the 
criteria of the position of throat height zero and this position is not changed among a process as 
shown also in the plan of drawing 25 , the throat height as a desired design value can be 
obtained easily. In addition, in drawing 25 , in order to make a drawing clear, the overcoat layer 
50 is excluded. 

[0044] this invention is not limited only to the example mentioned above, and many change and 
deformation are possible for it. For example, in the example mentioned above, although 
considered as the composition which read on the base, prepared the magnetoresistance-effect 
type thin film magnetic head of business, wrote in on it, and carried out the laminating of the 
induction-type thin film magnetic head of business, built-up sequence of these thin film magnetic 
heads can also be made reverse. Moreover, in the example mentioned above, although the 
magnetic resistance element was used as the GMR element, it can also consider as the AMR 
element. Furthermore, although this invention made the thin film magnetic head for reading the 
magnetoresistance-effect type thing in this way, the other thin film magnetic head for reading 
can also be used. Moreover, it is not necessary to necessarily prepare the thin film magnetic 
head for reading, and it can also prepare only the induction-type thin film magnetic head. 
[0045] 

[Effect of the Invention] Since the apical surface of the yoke portion which forms a pole chip 
with a high material of saturation magnetic flux density, and is magnetically connected with this 
was retreated from the pneumatic bearing side according to the thin film magnetic head by this 
invention mentioned above, and its manufacture method While being able to inhibit the leakage of 
the magnetic flux from the apical surface of a yoke portion, even when the center of a pole chip 
and the center of a yoke portion shift, the leakage of the magnetic flux in the contact portion of 
a pole chip and a yoke portion can be inhibited. The yield of manufacture can be improved while 
data are efficiently recordable on a recording track with very narrow width of face. 
[0046] furthermore, the seed layer which acts as an electrode at the time of forming the 
magnetic material layer of a pole chip by electroplating and the seed layer which acts also as an 
electrode at the time of forming the electrical-conducting-material layer of a thin film coil by 
electroplating — the same conductive magnetism material — with, since it formed, the seed 
layer for electroplating is formed, the process to remove can be managed at once, a 
manufacturing process is simplified, and a manufacturing cost can be reduced 
[0047] Furthermore, since there is no retreat of the edge of an inorganic insulating layer during 
the etching processing for forming trim structure, the amount of [ of the top pole bottom ] 
insulating layer damages, and it exfoliates or a position does not shift in forming by the inorganic 
insulating material when making the edge of an inorganic insulating layer into the criteria position 
of throat height zero, degradation of the property of the thin film magnetic head can be inhibited. 
Moreover, since there is no ablation for an insulating layer in this way, while neither oil nor polish 
liquid collects there and the yield improves, endurance will also improve. 



[Translation done.] 



